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(54) Flexible hose 

(57) A flexible hose (1) with a corrugated wall (2), 
comprising an internal surface (3) with projections (4, 5) 
and recesses (6, 7), said hose (1) being obtained by 
moulding a plastic material, wherein each internal pro- 
jection (4, 5) comprises a substantially flat and smooth 



top face (8, 9). Each top face (8, 9) has a first width (W1) 
and each internal recess has a second width (W2). The 
ratio between first width and second width (W1/W2) is 
preferably larger than or equal to 2.2. The hose may 
comprise a hollow longitudinal protuberance or score. 
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Description 

[0001] This invention relates to a flexible corrugated 
hose according to the preamble of the first claim. 
[0002] Such flexible corrugated hoses find numerous 
applications, for instance in vacuum cleaners and other 
industrial applications. This and other types of hoses are 
often produced by blow-moulding a thermoplastic ma- 
terial, as this provides lightweight, flexible and inexpen- 
sive hoses. The wall of these hoses is provided with con- 
volutions or corrugations, which results in added flexi- 
bility and crush and kink resistance. The corrugated 
shape makes the hose return to its original shape after 
being bent, compressed or stretched. Moreover, the cor- 
rugated shape prevents the hose from collapsing when 
the pressure inside the hose is reduced. 
[0003] The corrugated shape of such a hose results 
in an internal surface with projections and recesses. It 
was found that the hose produces an annoying whistle 
when an air stream passes through its interior, especial- 
ly at high rates of air flow. The whistle occurs when the 
hose is in stretched condition, but particularly when the 
hose is bent. The whistle is caused by resonance of au- 
dible harmonics which are created when the air, which 
is blown or sucked through the hose, strikes the corru- 
gations of its internal surface. 

[0004] From US-A-4756045 a flexible hose of a plas- 
tic material is known which is produced by an extrusion 
blow-moulding process. The flexible hose disclosed in 
US-A-4756045 has an internal surface comprising alter- 
nating projections and recesses, recesses of a greater 
depth and/or width alternating with recesses of a smaller 
depth and/or width. These alternating corrugations pro- 
vide the hose with a roughened internal surface which 
reduces whistle by breaking up the flow of the passing 
air: the resonance caused by the harmonics created at 
the larger recesses is counteracted by the resonance 
caused by the harmonics created at the smaller recess- 
es, which have a different frequency. This solution to the 
problem of unwanted whistle however has the disadvan- 
tage that the rougher internal surface amounts to a high- 
er internal air resistance, giving rise to a loss of air pres- 
sure along the corrugations of the internal surface and 
thus to a loss of capacity of the hose. 
[0005] There is thus a need for a flexible corrugated 
hose with which the problem of whistle can be solved 
without however increasing the internal air resistance of 
the hose. It is the object of this invention to provide a 
flexible corrugated hose which shows a reduced internal 
air resistance. 

[0006] This isachievedaccordingtotheinvention with 
the technical features of the characterising part of the 
first claim. 

[0007] According to the invention each internal pro- 
jection of the hose has a substantially flat and smooth 
top face. These flat top faces can prevent pressure loss 
on the internal protrusions and give the whole of the in- 
ternal surface of the hose a smoother appearance, so 



that the air resistance of the interior of the hose can be 
reduced. By limiting pressure loss to the recesses and 
preventing pressure loss on the protrusions, the overall 
pressure loss over the entire length of the hose can be 
5 reduced. 

[0008] As an air stream passes through the interior of 
the hose and the air strikes the side walls of the recess- 
es, harmonics are created. Because of their substantial- 
ly flat shape, the top faces form dampers for the har- 
10 monies which are created when air strikes the side walls 
of the internal recesses of the hose. The result is that a 
vibration created at one recess can be damped before 
the air reaches the next recess. This damping effect is 
supplied by the top face of the projection in between the 
15 two successive recesses. This damping effect has the 
advantage that less air resistance and less loss of air 
pressure occurs in the hose of the invention compared 
to the hose described in US-A-4756045 in which the har- 
monics are counteracted by other harmonics of a differ- 
ent frequency. The damping effect in the hose of the in- 
vention reduces the amount of air vibrations created in 
the hose, whereas the counteracting effect in the hose 
described in US-A-4756045 increases the amount of air 
vibrations created in the hose and causes comparatively 
more loss of air pressure. 

[0009] An advantage of the smoother appearance of 
the internal surface of the hose is that less dust ends up 
in the internal recesses of the hose when it. is used as 
a vacuum cleaner hose. 

[0010] The ratio between the width of the top faces 
W1 and the width of the recesses W2 is preferably larger 
than or equal to 2.2, preferably W1/W2 > 3.5, in order 
to obtain that the damping effect exerted by the top faces 
can last long enough to sufficiently damp a vibration cre- 
ated at one recess before the air reaches the next re- 
cess. In this way interference of harmonics and a result- 
ing production of whistle can be prevented. The first 
width W1 is the distance between a first intersection A 
of a first tangent line T1 with a second tangent line T2 
and a second intersection B of a third tangent line T3 
with the second tangent line T2. The second width W2 
is the distance between the second intersection B and 
a third intersection C of a fourth tangent line T4 with a 
fifth tangent line T5. The first tangent line T1 touches a 
side wall of a first recess. The second tangent line T2 
touches the top face of a first projection which is adja- 
cent to the side wall of the first recess. The third tangent 
line T3 touches a first side wall of a second recess, this 
first side wall being adjacent to the first projection. The 
fourth tangent line T4 touches the second side wall of 
the second recess, this second side wall opposing the 
first side wall of this second recess. The fifth tangent line 
T5 touches the top face of a second projection which is 
adjacent to the second side wall of the second recess. 
[0011] The inventor has also noted that the hose de- 
scribed in US-A-4756045 and other existing hoses of a 
similar type are only substantially whistle-free at rates 
of airflow which do not exceed 115 m 3 /h. By providing 



25 



30 



35 



40 



45 



50 



2 



8/1/2007, EAST 



Version: 2. 1. 0. 14 



3 



EP 1 099 894 A1 



4 



a hose with a ratio W1 /W2 > 2.2 according to the inven- 
tion, preferably W1/W2 £ 3.5, a hose is obtained which 
is still substantially whistle-free at higher rates of airflow, 
for example at 130 m 3 /h or higher. This is important be- 
cause the rate of air flow of vacuum cleaners has risen 
from 90 m 3 /h in the past to 130 m 3 /h nowadays, so that 
the existing hoses are no longer applicable as they pro- 
duce whistle at a rate of airflow of 1 30 m 3 /h. This feature 
of the hose of the invention can also be advantageous 
in other industrial appliances which involve a flexible 
hose with an air stream passing through its interior 
[0012] In order to obtain a hose with recesses which 
are as narrow as possible to prevent whistle especially 
at high flow rates, it is preferred that these recesses 
have substantially straight side walls which extend al- 
most perpendicular to the longitudinal direction of the 
hose. In particular side walls are preferred of which the 
tangent line forms an angle of approximately 90 to 1 00° 
with the plane formed by top faces of the internal pro- 
jections. 

[0013] According to another preferred embodiment of 
the invention the external surface of the hose comprises 
projections and recesses, higher projections alternating 
with lower projections and these lower external projec- 
tions corresponding to the substantially flat top faces of 
the internal projections. These lower external projec- 
tions are provided to collect an excess of plastic material 
and to prevent that plastic material piles up onto the pro- 
jections in between two internal recesses of the internal 
surface of the hose during the moulding process. In oth- 
er words, these lower external projections permit the 
plastic material to take such a shape that the internal 
projections have a substantially flat top face. 
[0014] It is also preferred that along the internal re- 
cesses of the hose the wall has a substantially uniform 
material thickness T. Furthermore it is preferred that the 
transition between the top face of each internal projec- 
tion and the side wall of each internal recess is formed 
by a substantially rounded edge. This rounded edge 
preferably has a curvature with a radius which is smaller 
than or equal to 1 .5 times the material thickness T. This 
is preferred because the radius of the curvature of the 
rounded edges has to be small enough in order to pre- 
vent that the substantially flat area of the top faces of 
the internal projections becomes too small, which would 
result in a reduction of the damping effect of the top fac- 
es and interference of harmonics which are created 
when a passing air stream strikes the side walls of the 
internal recesses, thus producing of whistle. 
[0015] The hose of the present invention is further 
preferably provided with a hollow longitudinal protuber- 
ance or score, in which for example one or more elec- 
trical conductors, a smaller tube containing conductors 
and possibly also a pull relief may be embedded, or 
which can be used for transporting a second gas or a 
fluid. 

[0016] The present invention also relates to a mould 
for moulding a flexible hose as described above. Such 



a mould has a wall with a corrugated surface comprising 
in longitudinal direction alternating projections and re- 
cesses which extend in radial direction in the mould. The 
projections and recesses correspond to the projections 
5 and recesses of the external surface of the hose. 
[0017] The mould is preferably provided with projec- 
tions and deeper recesses alternating with less deep re- 
cesses, the deeper recesses extending further into the 
wall of the mould. At a given supply rate of the molten 
10 plastic material in the moulding process, the less deep 
recesses collect an excess of the plastic material urged 
against the projections of the mould, thus permitting the 
plastic material to form a hose with internal projections 
which have a substantially flat top face according to the 
15 invention. The less deep recesses are capable of pre- 
venting the plastic material from piling up and forming a 
hose with internal projections which have a convex 
shape, which is unwanted as this could result in hose 
with a higher air resistance along its internal surface, 
more loss of air pressure over its entire length and a 
production of whistle during operation. 
[0018] The less deep recesses of the mould can have 
any shape, but in a preferred embodiment of the inven- 
tion the less deep recesses have a substantially semi- 
circular shape. The radius of this semicircular shape is 
preferably about equal to the material thickness T of the 
wall of the hose in order to obtain that the internal pro- 
jections of the hose have a substantially flat top face, 
and not a top face which has a convex or concave 
shape. 

[0019] The deeper recesses of the mould have a 
shape which permits the plastic material to flow easily 
into them. With this shape a hose of the desired strength 
and flexibility is formed and the removal of the hose after 
the moulding process is facilitated. To this purpose each 
of the deeper recesses of the mould preferably has two 
opposing side walls which form an angle of approxi- 
mately 90 to 100° with the longitudinal direction of the 
mould. Furthermore^ each of these recesses preferably 
has a bottom width in the wall of the mould of about 2 
to 3 and preferably about 2.5 times the desired material 
thickness T of the wall of the hose, in order to obtain a 
hose with recesses which are narrow enough to be able 
to prevent whistle and wide enough to ensure the flexi- 
bility of the hose. Also, the bottom corners of these 
deeper recesses preferably are slightly rounded, which 
can facilitate the removal of the mould from the hose. 
The depth of these deeper recesses is preferably about 
1 .5 times their bottom width in order to obtain a hose 
with sufficient strength. 

[0020] It is preferred that the mould further has such 
a shape that the hose produced in the moulding process 
has internal projections with edges which are as little 
rounded as possible. To this purpose the transitions be- 
tween the projections protruding from the wall of the 
mould and the side walls of each of the deeper recesses 
are preferably formed by sharp, not-rounded edges. The 
inventor has noted that providing the mould with such 
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sharp, not-rounded edges does not adversely affect the 
strength of the hose at these edges, in other words does 
not lower the tear strength of the hose. 
[0021] In one embodiment the mould has a wall pro- 
vided with a longitudinal protuberance or score. In that 
way a hose can be produced which shows a corre- 
sponding hollow longitudinal score or protuberance, in 
which for example one or more electrical conductors, a 
smaller tube containing conductors and possibly also a 
pull relief may be embedded, or which can be used for 
transporting a second gas or a fluid. 
[0022] The invention is further elucidated by means 
of the appended figures and the description of these fig- 
ures. In the figures below, the same reference numbers 
always refer to the same parts. 
[0023] Figure 1 shows a longitudinal section of a flex- 
ible hose with a corrugated wall according to the inven- 
tion in a state in which no forces are applied to the hose. 
[0024] Figure 2 shows an enlargement of a part of the 
corrugated, wall of the hose. 

[0025] Figure 3 shows a part of a mould for moulding 
a flexible hose with a corrugated wall according to the 
invention. 

[0026] Figures 4a and 4b show cross-sections of hos- 
es in which respectively a longitudinal protuberance and 
a longitudinal score is provided. 
[0027] The longitudinal section of the hose 1 shown 
in figure 1 reveals that the hose 1 has a corrugated wall 
2 with an internal surface 3 which comprises projections 
4, 5 alternating with recesses 6, 7, and an external sur- 
face 16 which comprises projections 23, 24 alternating 
with recesses 19, 20. 

[0028] The hose 1 may be made by moulding a plastic 
material, for instance a thermoplastic or a thermosetting 
material. Suitable thermoplastics include polyethylene, 
polypropylene, copolymers thereof and any other ther- 
moplastic material known to the person skilled in the art. 
[0029] The corrugations of the wall of the hose may 
have a circular, helical, oval, square or any other shape 
known to the person skilled in the art. 
[0030] Each internal projection 4, 5 shows a substan- 
tially flat and smooth top face 8, 9. The substantially flat 
top faces 8, 9 give the internal surface 3 of the hose 1 
a smoother appearance, which can result in a lower air 
resistance, less loss of air pressure and a reduction of 
whistle. This is because the substantially flat and 
smooth top faces form dampers forthe harmonics which 
are created by passing air at the recesses. 
[0031] Each internal recess 6, 7 comprises two op- 
posing side walls 10, 11, 12, 13. The top face 8, 9 has 
a first width W1 and the recess 6, 7 has a second width 
W2. The first width W1 is the distance between a first 
intersection A of a first tangent line T1 with a second 
tangent line T2 arid a second intersection B of a third 
tangent line T3 with the second tangent line T2. The sec- 
ond width W2 is the distance between the second inter- 
section B and a third intersection C of a fourth tangent 
line T4 with a fifth tangent line T5, The first tangent line 



T1 touches a side wall 11 of a first recess 6. The second 
tangent lineT2 touches the top face 8 of a first projection 
4 which is adjacent to the side wall 1 1 of the first recess 

6. The third tangent line T3 touches a first side wall 12 
5 of a second recess 7, this first side wall 1 2 being adja- 
cent to the first projection. 4. The fourth tangent line T4 
touches the second side wall 1 3 of the second recess 

7, this second side wall 13 opposing the first side wall 
12 of this second recess 7. The fifth tangent line T5 

10 touches the top face 9 of a second projection 5 which is 
adjacentto the second side wall 13 of the second recess 
7. When the ratio W1/W2 is chosen larger than or equal 
to 2.2 according to the invention and preferably larger 
than or equal to 3.5, the top faces 8, 9 are large enough 
to be capable of damping a harmonic, which is created 
bypassing air at one recess 6, before it reaches the next 
recess 7. In this way, interference of harmonics which 
are created at successive recesses can be prevented, 
so that no whistle occurs when an air stream passes 
through the hose. 

[0032] In order to obtain recesses 6, 7 which are as 
narrow as possible and thus prevent whistle, the tangent 
lines T1, T3, T4 of the side walls 11 , 12, 13 of the re- 
cesses 6, 7 form an angle a of approximately 90 to 1 00° 
with the tangent lines T2, T5 of the top faces 8, 9 of the 
internal projections 4, 5. This angle a is preferably about 
93 to 94°. 

[0033] Along the internal recesses 6, 7 of the hose 1 
the wall 2 preferably has a substantially uniform material 
thickness T The transition between the top face 8, 9 of 
each internal projection 4, 5 and the side wall 10, 11, 
12 ,13 of each internal recess 6, 7 is formed by a sub- 
stantially rounded edge 14, 15, which results naturally 
from the moulding process, as the molten plastic mate- 
rial which is urged against the sharp edges 31 , 32 of the 
mould 21 naturally takes a rounded shape on these edg- 
es. The rounded edge 14, 15 preferably has a curvature 
with a radius R1 which is smaller than or equal to 1 .5 
times the material thickness T of the wall 2 of the hose 
1 . By keeping the radius R1 of the curvature of this 
rounded edge 14, 15 as small as possible, the overall 
smoother appearance of the internal surface 3 of the 
hose 1 is ensured. The result is that the loss of air pres- 
sure during operation of the hose can be reduced and 
the production of whistle can be prevented. 
[0034] As shown in figure 2 the hose 1 comprises an 
external surface 1 6 with projections 1 7, 1 8 and recesses 
1 9, 20, preferably higher projections 1 8 alternating with 
lower projections 1 7 and these lower external projec- 
tions 1 7 corresponding to the substantially flat top faces 
8, 9 of the internal projections 4, 5. These. lower external 
projections 17 may have a substantially semicircular 
shape with a radius R2 which is about equal to the ma- 
terial thickness T of the wall 2 of the hose 1 . These lower 
external projections 1 7 are provided to collect an excess 
of plastic material and to prevent that plastic material 
piles up onto the projections between two successive 
deeper recesses 25 of the mould during the moulding 
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process. In other words, these lower external projec- 
tions 1 7 permit the plastic material to take such a shape 
that the internal projections 4, 5 of the hose 1 have a 
substantially flat top face 8, 9 and not a top face with a 
convex or concave shape. 

[0035] The hose 1 may also be provided with a hollow 
score 34 or protuberance 33 in longitudinal direction 
which has a smaller diameter than the diameter of the 
hose 1 . In this longitudinal score 34 or protuberance 33 
for example one or more electrical conductors, a smaller 
tube containing conductors and possibly also a pull relief 
may be embedded. It may also be used for transporting 
a second gas or a fluid. This score 34 or protuberance 
33 is provided in a moulding process by using a special 
mould which has a longitudinal protuberance or score. 
After this process one or more electrical conductors, a 
smaller tube containing conductors and possibly also a 
pull relief may be embedded in the protuberance 33 or 
score 34 of the hose 1 , or it can be left empty in case it 
will be used for transporting a second gas or a fluid. The 
protuberance 33 or score 34 of the hose 1 can finally be 
closed by welding together the longitudinal edges of the 
hose 1 , which form the transitions between the score or 
protuberance and the hose itself. 
[0036] The mould 21 shown in figure 3 comprises a 
surface 22 with in longitudinal direction projections 23, 
*24 and recesses 25, 26, deeper recesses 25 alternating 
with less deep recesses 26. The deeper recesses 25 
extend further into the surface 22 of the mould 21 . 
[0037] Suitable moulding processes for producing a 
flexible hose include blow-moulding processes, vacu- 
um-moulding processes or any other moulding process 
known to the person skilled in the art. In a blow-moulding 
process molten plastic material is extruded in the interior 
of the mould, and then blown onto its internal surface by 
applying pressurised air to the centre of the plastic ma- 
terial. In the case of a vacuum-moulding process the 
mould is provided with narrow gaps which extend cir- 
cumferentially and are a few tenths of a millimetre wide. 
Through these gaps a vacuum which is created around 
the outside of the mould is applied to the plastic material 
which is extruded inside the mould, so that the plastic 
material is sucked onto the internal surface of the mould. 
In comparison with blow-moulding, vacuum-moulding 
shows the advantage that a higher production speed 
can be obtained, in some conditions, as the vacuum ap- 
plied to the outside of the mould at the same time helps 
for providing a longer cooling contact. However, vacu- 
um-moulding shows the disadvantage that the narrow 
gaps in the mould lead to irregularities on the external 
surface of the hose. 

[0038] A blow-moulding process using the mould 21 
can be described as follows. Molten plastic material is 
supplied to an extruder, from which the molten plastic 
material is introduced between two rotating mould 
chains. The mould chains face each other and rotate in 
opposite direction in relation to each other. Each mould 
chain comprises several separate moulds with a length 



of about 6 cm and a semicylindrical score in longitudinal 
direction of the mould chain in which the corrugated sur- 
face is provided. On one side these two mould chains 
come together, pressing the separate moulds together 

5 in such a way that a mould of one mould chain is pressed 
against a mould of the second mould chain, the two 
moulds having an opposite semicylindrical score, so 
that a cavity is formed with the desired cylindrical, lon- 
gitudinally corrugated shape. The molten plastic mate- 
to rial is introduced in the mould at the point where the two 
mould chains come together. Pressurised air is blown 
through the centre of the cylinder of plastic material, so 
that it expands and is urged against the corrugated wall 
of the mould, the plastic material thereby flowing into the 

15 deeper and the less deep recesses and onto the projec- 
tions of the mould, forming the hose 1 . Thus, it can be 
seen that the projections 23, 24 of the mould 21 corre- 
spond to the recesses 1 9, 20 of the external surface 1 6 
of the hose 1 , that the deeper recesses 25 of the mould 

20 21 correspond to the higher external projections 18 of 
the external surface 1 6 of the hose 1 , and that the less 
deep recesses 26 of the mould 21 correspond to the low- 
er external projections 1 7 of the external surface 1 6 of 
the hose 1 . The less deep recesses of the mould here 

25 function as collectors for an excess of plastic material, 
so that the plastic material is shaped such that the in- 
ternal projections of the formed hose have a substan- 
tially flat top face. Because of the rotation of the mould 
chains the hose is pulled away from the extruder along 

30 with the separate moulds of the two mould chains. The 
extrusion speed of the cylinder of plastic material is 
adapted to the linear speed of the mould chains in ac- 
cordance with the required wall thickness T for the hose. 
Before the mou Id chains reach the point where their sep- 

35 arate moulds come apart, the individual moulds are 
cooled down, so that the plastic material solidifies. Fi- 
nally the rotating mould chains separate and the sepa- 
rate moulds are removed from the hose. 
[0039] The width and depth of the less deep recesses 

40 26 of the mould 21 are adapted to the desired material 
thickness T of the wall 2 of the hose 1 , in other words 
aimed at the amount of plastic material which has to be 
collected in them to give the internal projections 4, 5 of 
the hose 1 the desired substantially flat top face 8, 9. 

45 Thus, the width and depth of the less deep recesses of 
the mould depends on the extrusion rate of the plastic 
material. 

[0040] The less deep recesses 26 of the mould 21 
preferably have a semicircular shape with a radius R3 
so which is about equal to the material thickness T of the 
hose 1 . This radius R3 of the less deep recesses 26 of 
the mould 21 substantially equals the radius R2 of the 
lower external projections 1 7 of the hose 1 . 
[0041 ] It is also preferred that each deeper recess 25 
55 of the mould 21 has two opposing side walls 27, 28 
which form an angle [3 of 90 to 1 00°, preferably 93 to 
94° with the longitudinal direction of the mould 21 . Fur- 
thermore, each of these deeper recesses 25 preferably 
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has a bottom width W3, measured at the bottom of the 
deeper recesses 25 in the wall of the mould 21 , of about 
2.5 times the desired material thickness T of the wall 2 
of the hose 1 . Also, the bottom corners 29, 30 of these 
deeper recesses preferably are slightly rounded. The 
depth D3 of these deeper recesses 25 is preferably 
about 1 .5 times their bottom width W3. By providing the 
deeper recesses 25 of the mould 21 with these charac- 
teristics, the plastic material can easily flow into them in 
the moulding process, forming a hose 1 of the desired 
strength and flexibility. These characteristics of the 
deeper recesses 25 of the mould 21 also facilitate the 
removal of the mould 21 from the hose. 
[0042] It is further preferred that the transition be- 
tween each projection 23, 24 and the side wall 27, 28 of 
each of the deeper recesses 25 is formed by a sharp, 
not-rounded edge 31 , 32. This has the advantage that 
the hose 1 produced in the moulding process has inter- 
nal projections 4, 5 with edges 14, 15 which may be 
rounded but preferably as little as possible, which is 
wanted to possibly reduce whistle. 
[0043] Reference list 



1 


hose 


2 


wall 


3 


internal surface 


4, 5 


internal projection 


6, 7 


internal recess 


8,9 


top face 


10,11 


side wall 


12,13 


side wail 


14, 15 


rounded edge 


16 


external surface 


17 


lower external projection 


18 


higher external projection 


19, 20 


external recess 


21 


mould 


22 


surface 


23, 24 


projection 


25 


deeper recess 


26 


less deep recess 


27, 28 


side wall 


29, 30 


bottom corners 


31,32 


sharp, not- rounded edge 


33 


protuberance 


34 


score 


W1 


width of top face 


W2 


width of recess 


W3 


bottom width of deeper recess 


D3 


depth of deeper recess 


A,B,C 


intersection 


T1,T3,T5 


tangent line of side wall 


T2.T4 


tangent line of top face 


a 


angle between T1 , T3, T4 and T2, T5 


P 


angle between side wall and longitudinal 




direction of the mould 


T 


material thickness 


R1 


radius of rounded edge 



A flexible hose according to any one of claims 1 to 
3, characterised in that the hose (1) comprises an 
external surface (16) with recesses (19, 20) and 
projections (17, 18), higher projections (18) alter- 
nating with lower projections (17) and these lower 
external projections (17) corresponding to the sub- 
stantially flat top faces (8, 9) of the internal projec- 
tions (4, 5). 

5. A flexible hose according to any one of the claims 



R2 radius of lower external projection 

R3 radius of less deep recess 



5 Claims 

1 . A flexible hose (1 ) with a corrugated wall (2), com- 
prising an internal surface (3) with projections (4, 5) 
and recesses (6, 7), said hose (1) being obtained 

10 by moulding a plastic material, characterised in that 
each internal projection (4, 5) comprises a substan- 
tially flat and smooth top face (8, 9). 

2. A flexible hose according to claim 1 , characterised 
15 in that each internal recess (6, 7) comprises two op- 
posing side walls (10, 11, 12, 13), said top face (8, 
9) having a first width (W1) and said recess (6, 7) 
having a second width (W2), the ratio between first 
width and second width (W1/W2) being larger than 

20 or equal to 2.2, the first width (W1) being the dis- 
tance between a first intersection (A) of a first tan- 
gent line (T1 ) with a second tangent line (T2) and a 
second intersection (B) of a third tangent line (T3) 
with the second tangent line (T2), the second width 

25 (W2) being the distance between the second inter- 
section (B) and a third intersection (C) of a fourth 
tangent line (T4) with a fifth tangent line (T5), the 
first tangent line (T1) touching a side wall (11) of a 
first recess (6), the second tangent line (T2) touch - 

30 jng the top face (8) of a first projection (4) adjacent 
to said side wall (1 1 ) of the first recess (6), the third 
tangent line (T3) touching a first side wall (12) of a 
second recess (7), this first side wall (1 2) being ad- 
jacent to the first projection (4), the fourth tangent 

35 line (T4) touching the second side wall (13) of the 
second recess (7), this second side wall (13) oppos- 
ing the first side wall (12) of this second recess (7), 
the fifth tangent line (T5) touching the top face (9) 
of a second projection (5) which is adjacent to the 

40 second side wall (13) of the second recess (7). 

3. A flexible hose according to claim 2, characterised 
in that the tangent line (T1 , T3, T4) of the side wall 
(10, 11 , 12, 13) of each internal recess (6, 7) forms 

45 an angle (a) of approximately 90 to 100° with the 
tangent line (T2, T5) of the top face (8, 9) of each 
internal projection (4, 5). 

4. 

50 
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1 to 4, characterised in that along the internal re- 
cesses (6, 7) of the hose (1 ) the wall (2) has a sub- 
stantially uniform material thickness (T) and that the 
transition between the top face (8, 9) of each inter- 
nal projection (4, 5) and the side wail (10, 11 ,12, 5 
1 3) of each internal recess (6, 7) is formed by a sub- 
stantially rounded edge (14, 15). 

6. A flexible hose according to claim 5, characterised 

in that the rounded edge (14, 15) has a curvature 10 
with a radius (R1 ) which is smaller than or equal to 
1 .5 times the material thickness (T). 

7. A flexible hose according to any one of the claims 

1 to 6, characterised in that the hose (1 ) comprises is 
a hollow longitudinal protuberance (33) or score 



8. A mould for moulding a flexible hose as claimed in 
any one of the claims 1 -7, characterised in that the 20 
mould (21 ) comprises a surface (22) wherein deep- 
er recesses (25) alternate with less deep recesses 
(26), the deeper recesses (25) extending further in- 
to the surface (22,) of the mould (21). 



9. A mould according to claim 8, characterised in that 
each deeper recess (25) has two opposing side 
walls (27, 28) which form an angle (p) of 90 to 100° 
with the longitudinal direction of the mould (22). 



10. A mould according to claim 8 or 9, characterised in 
that the transition between each projection (23, 24) 
and the side wall (27, 28) of each of the deeper re- 
cesses (25) is formed by a sharp, not-rounded edge 



(34). 



25 



30 



(31,32). 



35 



40 



45 



50 



55 



7 



8/1/2007, EAST 



Version: 2.1.0.14 



EP 1 099 894 A1 




8/1/2007, EAST Version: 2.1.0. 



EP 1 099 894 A1 




8/1/2007, EAST Version: 2.1.0.1 



EP 1 099 894 A1 




8/1/2007, EAST Version: 2.1.0 



EP 1 099 894 A1 




Fig. 4a 
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